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1 s t  E u r o p e a n  S y m p o s i u m  o n  B i o c h e m i c a l  E n g i n e e r i n g  S c i e n c e  
D e x t r a n  a n d  f r u c t o s e  p r o d u c t i o n  u s i n g  L e u c o n o s t o c  m e s e n t e r o i d e s  
N R R L . B 5 1 2 ( F )  w i t h  s u c r o s e  a s  s u b s t r a t e  
M .  S a n t o s ,  J .  T e i x e i r a  a n d  A .  R o d r i g u e s  
L a b o r a t o r y  o f  S e p a r a t i o n  a n d  R e a c t i o n  E n g i n e e r i n g ,  
F a c u l d a d e  d e  E n g e n h a r i a ,  R u a  d o s  B r a g a s ,  4 0 9 9  P o r t o  C o d e x ,  P o r t u g a l  
D e x t r a n  a n d  f r u c t o s e  h a v e  m a n y  i n d u s t r i a l  a p p l i c a t i o n s .  D e x t r a n  i s  w i d e l y  u s e d  a s  a  b l o o d  v o l u m e  
e x p a n d e r ,  i n  f o o d  i n d u s t r y  a n d  a s  a  c h r o m a t o g r a p h i c  m e d i a .  F r u c t o s e  i s  a  l o w  c a l o r i c  s u g a r .  
T h e  s t r a i n  L e u c o n o s t o c  m e s e n t e r o i d e s  N R R L - B 5 1 2 ( F )  g r o w s  o n  s u c r o s e - r i c h  m e d i a  w h i c h  i n d u c e s  
t h e  p r o d u c t i o n  o f  a n  e x t r a c e l l u l a r  e n z y m e :  d e x t r a n s u c r a s e .  T h i s  e n z y m e  a l s o  u s e s  s u c r o s e  a s  a  
s u b s t r a t e  t o  p r o d u c e  d e x t r a n  a n d  f r u c t o s e  a s  f o l l o w s :  
n C , ,  H , ,  011~(C.H,. Q,)n +  n C . H , ,  Q ,  
S u c r o s e  
D e x / r a n  F r u c t o s e  
I n  t h i s  w o r k  w e  u s e d  a  2  l i t r e  B i o r e a c t o r  ( S e t r i c  G e n i e  S E T 0 2 ,  I n c h e l t e c ,  F r a n c e )  w i t h  c o n t r o l  u n i t s  
f o r  t e m p e r a t u r e ,  p H  a n d  a g i t a t i o n .  W e  h a v e  s t u d i e d  t h e  s t r a i n  g r o w t h  a n d  p r o d u c t  c o n c e n t r a t i o n s  f o r  
v a r i o u s  o p e r a t i o n  c o n d i t i o n s .  F e r m e n t a t i o n s  w e r e  c a r r i e d  o u t  f o r  s u c r o s e  c o n c e n t r a t i o n  i n  t h e  r a n g e  
2 0  - 4 0  g / L ,  t e m p e r a t u r e s  o f  2 5 ,  2 7 . 5  a n d  3 0 °  C  ( i n  t h e  r e g i o n  o f  o p t i m u m  g r o w t h ) ,  p H  o f  6 . 9  
( o p t i m u m  p H  f o r  s t r a i n  g r o w t h )  a n d  5 . 5  ( f o r  m i n i m i s i n g  l o s s  o f  e n z y m e  a c t i v i t y )  a n d  a e r a t i o n  a t  
0 . 0 5  v v m .  
F i g u r e  1  s h o w s  t h e  e x p e r i m e n t a l  s e t - u p  u s e d  i n  t h i s  s t u d y .  F i g u r e  2  s h o w s  a n  e x a m p l e  o f  a  
f e r m e n t a t i o n  r u n .  
F i g u r e  1 .  S c h e m a t i c  d i a g r a m  o f  t h e  b i o r e a c t o r .  
K e y :  P  - p e r i s t a l t i c  p u m p ,  S  - S a m p l e ,  F  - g a s  f i l t e r ,  
G  - g a s ,  T  - t e m p e r a t u r e ,  V  - v e l o c i t y  ( r p m ) .  
T e m p e r a t u r e  d o e s  n o t  m u c h  a f f e c t  c e l l  g r o w t h  b u t  t h e  e n z y m e  a c t 1 v 1 t y  d e c r e a s e s  a t  h i g h e r  
t e m p e r a t u r e s .  R u n s  a t  2 5 °  C  a n d  p H = 6 . 7  l e a d  t o  h i g h e r  c e l l  g r o w t h  t h a n  w i t h  p H = 5 . 5 .  H o w e v e r ,  a t  
1 0 5  
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lower pH values (5 .5) dextransucrase production is higher and the decrease in enzymatic activity is 
slower. Cellular growth and product formation were not affected by aeration. 
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Figure 2. Example of a fermentation. Medium: Sucrose 20g/L, yeast extract 20g/L, 
NaH2P04 8g/L; pH maintained at 5.5 throughout fermentation with 4M NaOH; 
temperature: 25°C; agitation: 150 rpm; no aeration. 
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